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The aim. Due to the social importance of anticancer drugs, the aim of the study is to conduct a comparative analysis of the
range of domestic and foreign anticancer medications included in the Lists of Vital and Essential Drugs in 2013 and 2018 in
the aspect of import substitution.

Materials and methods. The study was conducted by comparing the data on the registered anticancer preparations included
in the list of Vital and Essential Drugs in the State Register of Medicines in 2013 and 2018. Statistical processing of the data
was carried out on the basis of Fisher Z-test method.

Results. All in all, there were 286 trade names of anticancer drugs registered in the Russian Federation in 2013. 94 of them,
i.e. 33%, were Russian-made. In 2013, there were 19 pharmaceutical substances of domestic production in the analyzed group,
which accounted for 27% of 71 INNs (International nonproprietary name). As for 71 INNs, in 2018 there were 393 registered
trade names of anticancer drugs. 162 drugs, i.e. 41%, were Russian-made. From 2013 to 2018, a statistically significant
positive trend of the increase in the number of domestic anticancer drugs by 8%. was revealed.

Conclusion. In order to increase the volume of import substitution in the production of anticancer drugs, it is necessary to provide
state support to Russian manufacturers, who register domestic analogues for the first time. A particular attention should be paid
to the production of domestic pharmaceutical substances, without which it is impossible to ensure the drug safety of the country.
Keywords: drugs, medicines, the State Register of Medicines, import substitution, pharmaceutical substances, anticancer
drugs

PE3YJIBTATHI AHAJIN3A UMITIOPTO3AMEIIEHUS
IMPOTUBOOITYXOJIEBBIX JIEKAPCTBEHHBIX ITPEITAPATOB
B POCCUHMUCKOM ®EJEPAIINU 3A 2013-2018 T'OJbI
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Iens. B 6udy coyuanbHOU 3HAUUMOCHIU NPOMUBOONYXOLEBbIX JIeKAPCMEeHHbIX npenapamos (JII) yens ucciedosanis — npogecmu
CPABHUMENbHBIIL AHATU3 ACCOPMUMEHMA OMEYEeCMBEHHbIX U 3aPYOeHCHbIX npomueoonyxonesvix JIII, exo0auux 6 nepeuHu Hcus-
HEHHO HeOOXOOUMbIX U 8aXCHeluUX TeKapcmeeHHbIx npenapamos (AKHBJIII) 6 2013 u 2018 ee. 6 acnexme umnopmosameujerus.
Mamepuanst u memoowl. Hccriedosarie nposedeHo CpasHeHUuemM OAHHBIX O 3aPecUucmpupO8aHHbIX NPOMUBOONYX0LEEbIX Npe-
napamax, exooawux 6 nepeunu KHBJIIT ¢ 2013 u 2018 2e. ¢ [ocyoapcmeennom peecmpe nekapcmeennuvix cpeocms. Cmamu-
cmuieckas 06pabomKa NOIYYeHHbIX OAHHBIX OblLIA NPOBEOeHA Memodom z-Kpumepus Puuiepa.
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Pesynomamul. Bceco 6 PO na 2013 200 610 3apecucmpuposano 286 mopeosuix HaumeHnosanull npomugoonyxoneevix Jil,
u3 HUX poccutickoeo npoussoocmea 94 npenapama, m.e. 33%. Dapmayesmuyeckux cyoOCmManyull OmMeuyecmeeHH020 NPoU3600-
cmea 6 ananuzupyemou epynne 6 2013 200y 6vLno 19, umo cocmaensino 27% om 71 MHH (Mescoynapoonoe nenamenmogarnnoe
Haumenosanue). B 2018 200y no 71 MHH 3apeaucmpuposarno 393 mopeoewix Haumenoearnus npomusoonyxoneewix JIII, uz nux
poccuiickozo npouzsoocmea — 162 npenapama, m.e. 41%. Boisenena cmamucmudecku 3HAUUMAsL NOJOANCUMENbHASL MEeHOEHYUs
VEenuUeHUs KOUYecmea npomueoonyxXonedblx npenapamos omedecmeaenno2o npoussoocmesa ¢ 2013 2ooa no 2018 — na 8%.
3aknrouenue. B yensx ysenuuenus 06vema umMnopmo3amewjeris npu npou3eoo0cmee npomueoonyxonesvix JII neobxooumo
obecneuuns 20cyoapcmeeHHyI0 NOO0EPICKY POCCULCKUX NPOU3B0OUmenell, 6nepable pecucmpupyoujux ome4ecmeeHnble and-
noeu. Ocoboe eHumanue ciedyem yoenums npouzso0Cmay OmeuecmeeHHbIX hapmayeemuieckux cyocmanyuil, 6e3 Komopuvix
HeB03MOICHO obecneuums 1eKapcmeeHnyio 6e30nacHocms CmpaHol.

Kniouesvle cnosa: nexapcmeennvle cpeocmea, 1eKapcmeennble npenapaml, uMnopmosameujenue, gapmayesmuieckue cyo-

cmanyuu, npomueoonyxojiessle J1eKapCmeennble npenapamaosl

INTRODUCTION

Ensuring the health of the nation is determined by the
state national policy in the field of health care including
drug provision of the population.

The organization of the production of domestic drugs
is the aim of the state policy in the sphere of providing the
population with vital and essential drugs, the production
of which is planned to be raised to 90% in the Russian
Federation by 2025 [1-4].

Cancer is considered to be one of the important
problems of modern health care. It is one of the most
common pathologies after insult and myocardial
ischemia. And every year the number of cancer patients
is growing steadily.

In 2016, 599 thousand cases of malignant neoplasms
were detected in the Russian Federation for the first
time. Mortality rate due to neoplasms was 201.6 per 100
thousand population. At the end of 2016, more than 3
million patients were registered in territorial oncological
institutions [5].

MATERIALS AND METHODS

Due to the social importance of treating cancer
patients, a comparative analysis of the range of domestic
and foreign anticancer drugs included in the lists of
Vital and Essential Drugs (VED) in 2013 and 2018 in
the aspect of import substitution, has been carried out

[6, 7]. The list of Vital and Essential Drugs dated 2013,
was taken as a starting point due to the fact that in 2013
Strategy of Drug Provision of the Population of the
Russian Federation was adopted.

According to the DSM Group data, in 2013, about
90 billion rubles were spent on all anticancer drugs from
all sources of financing including individuals, and 95
million packages were purchased [8].

At the end of 2017, about 123 billion rubles were
spent on anticancer drugs and 80 million packages were
purchased [9]. Thus, there is an increase in the cost value
for anticancer drugs — by 4% over 4 years and a decrease
in the natural consumption of this group by 15%.

The scientific research was performed sequentially
and included three interrelated stages.

The objective of the first stage of the study was to
compare the lists of Vital and Essential Drugs adopted in
2013 and 2018. 71 INNs of the drugs coincide in the lists
of the VED in 2013 and 2018. The group of anticancer
drugs included in the list of VED in 2018 is 65 INNs
larger than in the list of VED in 2013.

The task of the second stage of the study was a
comparative analysis of the range of the drugs registered
in the Russian Federation and the substances for their
production, hereby, 71 INNs were included in the both
lists (Table 1). In the analysis, the data from the State
Register of Medicines were used.

Table 1. Medicines for treating patients with oncological diseases
in Vital and Essential Drugs lists (2013—2018)

Registered by trade names

The number of registered

(assortment positions) Russian
Ne INN Russian Foreign substances
manufacturers manufacturers (assortment positions)
2013 2018 2013 2018 2013 2018

1 Cyclophosphamide 4 4 1 1 1 1

2 Carmustine — — 2 2 —

3 Ifosfamide 3 3 1 1 1 1

4 Melphalan — — 2 2 —

5 Chlorambucil — 2 2 — —

6 Temozolomide 3 9 7 4 — 2

7 Methotrexate 3 5 3 4 - -

8 Pemetrexed — 2 1 1 - 1

9 Raltitrexed - — 2 2 - —
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Continuation of table 1
Registered by trade names The number of registered
(assortment positions) Russian
Ne INN Russian Foreign substances
manufacturers manufacturers (assortment positions)
2013 2018 2013 2018 2013 2018
10 Nelarabine — 2 2 — —
11 Gemcitabine 6 5 10 10 1 1
12 Fludarabine 1 6 3 8 1 1
13 Capecitabine 2 7 4 4 — 3
14 Fluorouracil 2 5 4 3 — -
15  Cytarabine 1 2 3 5 — —
16  Vinblastine 1 2 2 3 - —
17 Vincristines 1 3 1 2 — -
18 Vinorelbine 4 2 4 6 - —
19  Etoposide 1 1 5 5 — =
20 Docetaxel 4 3 4 6 — 1
21 Paclitaxel 3 3 12 12 = =
22 Bevacizumab — 1 2 1 — 1
23 Trastuzumab 1 2 1 — 1
24 Cetuximab - — 1 1 - —
25  Gefitinib — 2 1 1 — 1
26  Dasatinib - 1 1 1 - 1
27  Imatinib 5 17 4 10 1 5
28 Sorafenib — 1 1 1 — 1
29 Sunitinib — 1 1 1 - 1
30  Asparaginase 1 2 1 1 — -
31  Bortezomib 1 5 1 1 — 3
32 Irinotecan 3 3 10 10 - 1
33 Medroxyprogesterone 1 1 5 5 — -
34 Leuprorelin — — 3 3 - —
35  Triptorelin = 1 1 2 — 1
36  Tamoxifen. 4 4 7 7 — —
37  Fulvestrant - - 1 1 - -
38  Bicalutamide 7 8 7 6 — 3
39  Flutamide 3 3 4 8 — —
40  Anastrozole 3 5 7 6 — 1
41  Filgrastim 6 7 7 8 — 4
42 Interferongamma 1 1 - - 1 1
43 Anoxemiabromide 1 1 - - 1 1
44 Vaccine for treatment of 1 1 - - 1 1
bladder cancer BCG
45  Glatirameracetate 1 3 1 1 - 1
46  Glutamyl-cysteinyl- 1 1 - - 1 1
glycinedisodium

47  Megluminacridonacetate 1 1 - - 1 1
48 Tiloron 4 7 3 3 4 4
49  Abatacept — — 1 1 — -
50  Mycophenolatemofetil 2 2 4 6 — 2
51  Mycophenolicacid — — 1 1 - -
52 Everolimus — — 1 1 — —
53 Infliximab 1 1 3 3 — =
54 Etanercept — - 1 1 — -
55  Basiliximab — — 1 1 — —
56  Tocilizumab — 1 1 — —
57  Tacrolimus. — 6 2 12 — —
58  Cyclosporine - - 6 6 — -
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Continuation of table 1

Registered by trade names

The number of registered

(assortment positions) Russian
Ne INN Russian Foreign substances
manufacturers manufacturers (assortment positions)
2013 2018 2013 2018 2013 2018

59  Azathioprine 1 1 1 1 1 1
60  Lenalidomide - 2 1 2 — 2
61  Interferon alpha-2b 5 5 3 3 4 4
62 Busulfan - — 2 2 -
63  Hydroxycarbamide — 3 3 6 — 1
64  Goserelin — — 1 1 — —
65  Ibandronicacid — — 2 2 — —
66 Interferon alpha-2a — — 1 1 —

67  Lomustine — — 1 1 — —
68  Mercaptopurine — 1 3 3 — 1
69  Nilotinib — — 1 2 — 1
70  Rituximab 1 1 1 1 — 1
71  Tretinoin — — 3 3 — —

RESULTS AND DISCUSSION

In total, in the Russian Federation 286 trade names
of anticancer drugs were registered in 2013. 94 of them,
i.e. 33%, were Russian-made. In 2013, in the analyzed
group there were 19 pharmaceutical substances of do-
mestic production which accounted for 27% of 71 INNs.

In 2018, 71 INNs were registered under 393 trade
names of anticancer drugs, 162 of which, i.e. 41%, were
Russian-made. Thus, there is an 8% increase in the share
of domestic drugs in the anticancer group.

In 2018, 37 pharmaceutical substances of domestic
production were registered in the analyzed group. That
accounted for 51% of the 71 INNs.

Compared with 2013, 11 INNs of Russian produc-
tion appeared additionally in 2018.

To confirm the reliability of the results obtained, sta-
tistical processing on the basis of the Fisher z-test meth-
od was performed.

The use of the program for comparing the indicators
of the two groups on the Z-criterion, was the most ac-
ceptable for the purposes of our study. The Z-criterion is
one of non-parametric criteria. The data of Z = 4.54 (p =
0.0001) shows statistically significant differences in the
group of anticancer drugs included in the List of Vital
and Essential Drugs made in Russia in 2013 and 2018.

As for 33 INNs, the number of domestic and foreign
manufacturers of medicines have not changed.

In 2018, pharmaceutical substances were produced
by 37 domestic enterprises, i.e. 51% more than in 2013.
But at the same time a certain tendency was revealed. It
was connected with the fact that the same medications
began to be produced by several manufacturers simulta-
neously. Thus, there were 43 trade names, i.e. about 26%
out of 162 registered domestically manufactured medi-
cations which referred to 5 MNNs (Imatinib, Temozolo-
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mide, Tacrolimus, Fludarabine and Bortezomib). The
question arises why domestic manufacturers have chosen
those INNs and how the number of the registered drugs is
related to the real need for anticancer drugs.

The approaches to the registration of the 5 domestic
and foreign drugs given above in the lists of INN, are
not clear. It would be logical if an increase in the number
of the registered drugs of domestic production should be
accompanied by a decrease in the number of imported
anticancer drugs registered in the Russian Federation.

However, this ratio is observed only for Temo-
zolomide and Bortezomib. In 2013-2018 the number
of Russian manufacturers of Temozolomide increased
from 3 to 9, and the number of foreign manufacturers
decreased from 7 to 4. From 2013 to 2018, the num-
ber of Russian manufacturers of Bortezomib increased
from 1 to 5, but the number of foreign manufacturers
has not changed.

As for the remaining 3 medications, there is a ten-
dency of a parallel increase in the number of registered
domestic and foreign drugs.

In particular: from 2013 to 2018, the number of Rus-
sian manufacturers of Imatinib increased from 5 to 17,
and the number of medications of foreign manufacturers
increased from 4 to 10. During this period, the number of
Russian manufacturers of Fludarabinaz increased from 1
to 6, and the number of drugs of foreign manufacturers
increased from 3 to 8.

The situation with Tacrolimus is similar: in 2018 6
Russian manufacturers were registered (in 2013 there
was none), and the number of foreign manufacturers in-
creased by 8 (from 2 to 10).

At the third stage, 65 INNs have been analyzed.
They make up a group of anticancer drugs, first included
in the list of VED in 2018 (Table 2).
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Table 2. Medicines for treating patients with oncological diseases in Vital and Essential Drugs lists (2018)

Registered by trade names

o The number of Registered
(assortment positions)

Ne INN - - Russian substances (assort-
Russian Foreign ment positions)
manufacturers manufacturers

1 Bendamustine - 1

2 Dacarbazine 2 2 -
3 Azacitidine — 1 —
4 Daunorubicin 3 - 2

5 Doxorubicin 7 4 1

6 Idarubicin 3 1 -
7 Mitoxantrone 4 2 -

8 Epirubicin 2 2 -
9 Bleomycin 4 2 1
10 Mitomycin 1 2

11  Carboplatin 3 6 2
12 Oxaliplatin 4 9 1
13 Cisplatin 4 3 —
14 Procarbazine - 1 -
15  Brentuximabvedotin - 1 -
16  Nivolumab 1 -
17 Obinutuzumab - 1 -
18  Panitumumab — 1 -
19 Pembrolizumab 1 1 -
20  Pertuzumab - 1 —
21 TrastuzumabEltanin - 1 -
22 Afatinib - 1 -
23 Vandetanib - 2 -
24 Dabrafenib - 2 —
25  Tbrutinib 1 1 -
26  Krizotinib — 1 -
27  Nintedanib — 1 -
28  Pazopanib — 2 —
29  Regorafenib — 1 —
30 Rukolaine - 1 -
31 Trametinib - 2 -
32 Erlotinib - 3 —
33  Aflibercept = 2 =
34  Wiimotelib — 1 -
35  Carfilzomib — 1 -
36 Tumor necrosis factor alpha-1

(thymosin recombinant) ! ! !

37  Eribulin. - 1 -
38 Buserelin 2 - 2
39  Goserelin - 1 -
40  Insulated — 1 -
41 Abiraterone 3 2 3
42 Degarelix — 1 —
43 Interferon beta-la 1 2 1
44 Interferon beta-1b 2 1 1
45  Peginterferon alpha-2a — 1 —
46  Peginterferon alpha-2b 2 1
47  Interferon beta-la — 1 —
48  Cepeginterferon alpha-2b 1 1 1
49 Alemtuzumab — 2 —
50  Apremilast — 1 —
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Continuation of table 1

Registered by trade names
(assortment positions)

The number of Registered

Ne INN Russian substances (assort-
Russian Foreign ment positions)
manufacturers manufacturers
51 Vedolizumab - 1 -
52 Leflunomide 4 2 -
53 Natalizumab — 1 —
54 Teriflunomide 1 1 1
55 Tofacitinib 1 —
56  Fingolimod - 1 —
57  Eculizumab - 1 -
58 Adalimumab - 1 -
59  Golimumab - 1 -
60  Certolizumabpegol — 1 -
61 Canakinumab — 1 —
62 Secukinumab - 1 -
63  Tocilizumab — 1 -
64  Ustekinumab — 1 -
65 Pirfenidone - 1 —

As for 65 INNs, 153 trade names included in this
group of drugs were registered in 2018. 56 of them, i.e.
35%, were made in Russia.

The especially alarming factor is that out of 65 INNs in-
cluded in the list of VED in 2018, only 13 substances (20%)
and 22 INNs are produced in Russia (34%), and 38 regis-
tered INNs are produced by only one foreign manufacturer.

Thus, the conducted study has shown that out of 136
INNs of anticancer drugs, which were included in the list
of Vital and Essential Drugs in 2018, 546 trade names
were registered: 218 drugs are Russian-made, which is
40% of all the registered anticancer drugs in the Russian
Federation.

CONCLUSIONS
The study has shown a statistically significant pos-
itive though not high enough tendency to increase the
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country.

4. Loginova LV, Petrukhina IK. Analiz assortimenta
zhiznenno neobhodimyh i vazhnejshih lekarstven-
nyh preparatov, vypuskaemyh farmacevticheskoj
promyshlennost’yu  Privolzhskogo federal’nogo
okruga [Analysis of assortment of vital and essential
medicines produced by the pharmaceutical indus-
try of Volga federal district]. Izvestija Samarskogo
nauchnogo centra RAN. 2015;17,5(3):954-8. Rus-
sian.

5. Shirokova I, Progeria J, Bikbova M. Importozamesh-
chenie daet nadezhdu onkologicheskim pacientam
[Import substitution gives hope to cancer patients].
Remedium. 2017;7-8: 25-7. Russian.

6. The order of the Government of the Russian Federa-
tion of July 30, 2012 N 1378-r «On establishing a list
of essential and essential medicines for 2013». URL:
http://base.garant.ru/70105178. Russian.

Volume VI, Issue 2, 2019



Hay4HO-npakTu4eckuin xypHan

OAPMALMA N
OAPMAKOJOIUA

OPUTI'HHAJIBHAA CTATBA
DOI: 10.19163/2307-9266-2019-7-2-105-111

7. The order of the Government of the Russian Feder-
ation of 23 Oct 2017 No. 2323-r «On the approv-
al of the list of vital and essential drugs for 2018,
the list of drugs for medical use, the list of drugs
intended to provide persons with hemophilia, cys-
tic fibrosis, pituitary nanism, Gaucher disease, ma-
lignant neoplasms of lymphoid, hematopoietic and
related tissues , multiple sclerosis, as well as persons

after transplantation of organs and (or) tissues, as
well as the minimum range of drugs required health
carey. URL:https://rg.ru/2017/10/25/pravitelst-
vo-rasp2323-site-dok.html. Russian.

8. Analytical report. Russian pharmaceutical market. The
2013 DSM — Group, M.: DSM group, 2014. Russian.

9. Analytical report. Russian pharmaceutical market. The
2017 DSM — Group, M.: DSM group, 2018. Russian.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHORS

Olga A. Ryzhova — Candidate of Sciences (Pharma-
cy), docent of the Department of Pharmacy, Irkutsk State
Medical Academy of Postgraduate Education — branch
of the Russian Medical Academy of Continuous Profes-
sional Training. E-mail: samarar@rambler.ru, ORCID:
https://orcid.org/0000-0002-2024-6812.

Tom 7, Beinyck 2, 2019

Tatyana L. Moroz — Doctor of Sciences (Pharmacy),
Professor of the Department of Pharmacy, Irkutsk State
Medical Academy of Postgraduate Education — branch
of the Russian Medical Academy of Continuous Profes-
sional Training. E-mail: moroz_tl@mail.ru, ORCID:
https.//orcid.org/0000-0002-4828-8977.

111



